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PREFACE    TO     FIRST    EDITION. 

The  Sectional  Committee  on  Locomotives  was  appointed  at 
the  Meeting  of  the  Main  Committee  held  on  April  i6th,  1902,  and 
the  Sectional  Committee  on  Railway  Rolling  Stock  Underframes  at 
the  Meeting  of  the  Main  Committee  held  on  July  i6th,   1901. 

The  question  of  recommending  Standards  for  Wrought  Iron 
for  use  in  Railway  Rolling  Stock  having  been  brought  to  the  notice 
of  the  Sectional  Committees  on  Locomotives  and  on  Railway  Rolling 
Stock  Underframes,  the  Sub-Committee  on  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  was  appointed  at  a  joint  meeting  of  the 
two  above  mentioned  Sectional  Committees  held  on  May  31st, 
1907,  and  the  appointment  was  confirmed  by  the  Main  Committee 
at  their  Meeting  on  June  6th,   1907. 

The  Sub-Committee  in  classifying  the  various  grades  of  iron 
did  not  consider  it  desirable  to  perpetuate  such  terms  as  "  Treble 
Best,''  ''Best  Best,''  or  ''Best"  as  applied  to  Staffordshire  Iron. 
They  were  of  opinion  that  it  was  preferable  to  indicate  the  best 
practice  by  suitable  tests  for  each  grade  of  iron  rather  than  to 
perpetuate  the  use  of  trade  expressions  which  have  in  most  cases 
ceased  to  possess  their  original  meaning.  The  Sub-Committee  con- 
sider that  four  grades  will  meet  all  general  requirements  for 
Wrought  Iron  for  use  in  Railway  Rolling  Stock,  and  they  have 
accordingly  recommended  that  the  Standard  grades  be  known  as 
"  Best- Yorkshire,"  Grade  "A,"  Grade  "  B,"  and  Grade  "C-"' 

This  Report  was  adopted  by  the  Sectional  Committees  on 
Locomotives  and  on  Railway  Rolling  Stock  Underframes  at  their 
Joint  Meeting  held  on  July  20th,  1910. 

This  Report  was  approved  by  the  Main  Committee  at  their 
Meeting  held  on  July  22nd,  1910. 


PREFACE    TO    FIRST    REVISION. 

Since  the  first  issue  of  the  Specification  in  August,  1910,  the 
Committee  have  from  time  to  time  had  brought  before  them  points 
which  had  arisen  in  connection  with  its  use,  and  the  present  issue 
embodies  the  Committee's  decisions  in  regard  to  these.  Some  of 
the  more  important  modifications  to  the  Specification  are  as 
follows  : — 

1.  A  reduction  in  the  number  of  tensile  tests  for  Best- Yorkshire 

Bar  Iron. 

2.  A  similar  reduction  in  the  number  of  Bend  Tests  for  Best- 

Yorkshire  Bar  Iron  other  than  Staybolt,  Rivet  and  Stud 
Iron. 

3.  The  deletion  of  the  Quenching  Test  for  Best- Yorkshire  Iron. 

4.  The  inclusion  under  Grade  B  of  the  tests  for  Plates  which 

were  included  under  Grade  C  in  the  previous  issue,  but 
with  a  slightly  increased  minimum  elongation  per  cent, 
and  somewhat  more  severe  bend  tests,  and  the  insertion 
under  (}rade  C  of  Plates  of  Cleveland  Iron  Quality. 
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5.  An  increase  in  the  Minimum  Contraction  of  Area  per  cent, 

of  Original  Area  for  Grade  A  Round  and  Square  Bars 
up  to  ih  inches  diameter  or  side. 

6.  An  increase  in  the  Minimum  Contraction  of  Area  per  cent. 

of  Original  Area  for  Grade  B  Round  and  Square  Bars 
up  to  i^  inches  diameter  or  side. 

7.  The  optional    use   of   Standard  Test    Pieces    B    or    F   for 

Angles,  Flat  Bars  and  other  pieces  exceeding  i  inch 
in  thickness. 

8.  The  provision  of  Bend  Test  Pieces  for  Blooms  and  Billets, 

for  bars  over  2h  inches  diameter  or  side,  and  for  Flats 
over   I   inch  thick. 

9.  The   provision   for   testing   Blooms,    Billets   and    pieces  of 

finished  iron  exceeding  16  square  inches  in  sectional 
area  by  drawing  down  the  material  into  a  bar  of  2^^ 
inches  square  or  of  2^  inches  diameter,  and  testing  the 
material  for  compliance  with  the  requirements  of  the 
tensile  tests  for  Rounds  and  Squares  of  2|  inches 
diameter  or  side. 

10.  The   deletion  from  the  Tables    of    Tensile   Tests  of   the 

requirements  for  round  or  square  bars  above  4  inches 
in  diameter  or  side,  as  these  are  covered  by  the  pre- 
ceding amendment. 

11.  The  addition  of  a  Quenching  Test  for  Grade  B. 

The  Specification  in  its  present  form  was  approved  by  the 
Sectional  Committees  on  Locomotives  and  Railway  Rolling  Stock 
Underframes  at  their  meeting  on  July  ist,  1913,  and  by  the  Main 
Committee  at  their  meeting  on  July  17th,   191 3. 
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Note. —  The  Association  desires  to  call  attention  to  the  fact  that  this  Specification 
is  intended  to  include  the  technical  provisions  necessary  for  the  supply  of  the 
material  herein  referred  to,  but  does  not  purport  to  include  all  the  necessary 
provisions  of  a  Contract. 


BRITISH  5 

STANDARD     SPECIFICATION 

FOR 

WROUGHT     IRON 

FOR    USE    IN    RAILWAY    ROLLING    STOCK. 

(revised   august,   1913.)  10 


GENERAL    CLAUSES. 
Classification  of  Iron, 


1.  Wrought  Iron  for  Railway  Rolling  Stock  shall  be  either  of 
"  Best- Yorkshire  "  or  of  Grades  A,  B  or  c,  in  accordance  with  the 
purpose  for  which  it  is  to  be  used,  as  specified  by  the  Engineer  (or    15 
by  the  Purchaser). 

Quality  of  Material. 

2.  The  whole  of  the  iron  supplied  is  to  be  of  the  description 
known  as  "  puddled"  wrought  iron.     In  no  case  will  steel  be  allowed 

to  be  used  as  a  mixture,  and  its  presence  in  any  specimens  under    20 
this    specification   will    involve   the    rejection    of  the    material    re- 
presented. 

Freedom  from   Defects. 

3.  The  Plates,  Bars,  Angles,  and  other  Sections  must  be  well 
and  cleanly   rolled  to  the  dimensions  and  sections  specified,  and    25 
must  be  .sound  and  free  from  flaws,  cracks,  crop  ends  and  defects 

of.  any  description.  Any  Bars,  Angles,  or  other  sections  which  do 
not  hold  up  to  the  full  dimensions  from  end  to  end,  or  which  have 
rough,  jagged,  or  imperfect  edges  or  ends  will  be  rejected. 

Rolling  Margin.  30 

4.  No  Bars,  Angles,  or  other  Sections  must  be  more  than  z\ 
per  cent.,  and  no  Plate  \  inch  thick  or  over  must  be  more  than 
5  per  cent.,  above  or  below  the  calculated  weight.  In  the  case  of 
Boiler  Plates,  no  plate  must  be  under,  nor  more  than  5  per  cent, 
over,  the  calculated  weight.  ^^ 


No.  61—1913. 


•      (      8      ) 

Hot  Straightening. 

5.  All  Bars.  Angles,  and  other  Sections  shall  be  hot 
straightened  before  cooling,  but,  unless  otherwise  distinctly  specified 
in  the   enquiry,   they  shall  not  be  liable  to  rejection  on   account 

of  any  want  of  straightness   due  to  their  warping  in  the  process  of      5 
cooling. 

Cold  Straightening. 

6.  Where  Bars,  Angles,  and  other  Sections  are  required  to  be 
specially  cold  straightened,  for  direct  use  in  constructional  or  other 
work,  this  requirement  shall  be  distinctly  specified  in  the  enquiry.    10 
Such    cold    straightening    shall    be  done  by  pressure    and    not    by 
hammering. 

Lengths  of  Bars. 

7.  Bars,  Angles,  and  other  Sections  destined  for  stock  may  be 

1  foot   under  or  over    the    specified    "  average "    lengths.      When    15 
ordered  to  be  cut  hot  to  specified  lengths,  by  means  of  hot  saws  or 

at  the  shears,  a  margin  of  i  inch  over  or  i  inch  under  the  specified 
length  shall  be  allowed.  In  case  the  Bars,  Angles,  or  other  Sections 
are  required  to  be  nothing  under  the  specified  length,  a  margin  of 

2  inches   over    shall   be   allowed.     When  Bars,  Angles,  and  other    20 
Sections  are   ordered  to  "dead  lengths"  they  shall   first    be   cold 
straightened,  and  afterwards  cold  sawn  or  otherwise  machined  to 
the  length  specified,  but  a  margin  of  |^  inch  over  shall  be  allowed. 

Selection  of  Test  Pieces. 

8.  All  test  pieces  shall    be  selected  by  the  Inspector  *   and    25 
tested  in  his  presence. 

Tensile  Test  Pieces. 

9.  The  tensile  strength   and  elongation  shall  be  determined 
from  Standard  Test  Pieces  cut  lengthwise  and  crosswise  from  Plates 
and    lengthwise    from    Bars,    Angles   and    other    Sections.      Any    30 
straightening  of  test  pieces  which  may  be  required  shall  be  done  cold. 

For  Plates,  Flats,  Angles,  and  Sections  other  than  Rounds  and 
Squares  the  Standard  Test  Piece  having  a  gauge  length  of  8  inches 
(Test  Piece  A,  see  Appendix,  page  25)  shall  be  used.     Where  Angles, 
Flats  and  other  Sections  exceed  i  inch  in  thickness.  Standard  Test     35 
Pieces  B,  or  F  {see  Appendix,  pages  26  and  27)  may  be  used. 

For  Round  and  Square  Bars  a  Standard  Test  Piece  having  a 
gauge  length  of  8  times  the  diameter  (Test  Piece  B,  see  Appendix, 

*The  word  "Inspector"  shall  include  any  person  acting  under  the  express 
written  authority  of  the  Engineer  (or  of  the  purchaser).  40 
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page  26)  shall  be  used.  Where  bars  are  i|  inches  in  diameter  and 
over,  and  are  tested  full  size  as  rolled,  or  have  been  turned  down, 
and  the  resulting  test  piece  is  above  i  inch  in  diameter,  a  Standard 
Test  Piece  having  a  gauge  length  of  not  less  than  4  times  the 
diameter  (Test  Piece  F,  see  Appendix,  page  27)  may  be  used.  5 

For  Billets  and  Blooms  and  for  pieces  of  finished  bar  iron 
exceeding  16  square  inches  in  sectional  area  and  over  2\  inches  in 
thickness,  the  test  piece  shall  be  provided  in  the  following  manner  : — 
A  specimen  of  the  material  shall  be  drawn  down  under  the  hammer, 
or  rolled  in  a  hot  state  into  a  round  or  square  bar  of  suitable  length  10 
having  a  diameter  or  side  measuring  2^  inches.  From  this  bar  a 
Standard  Test  Piece  above  i  inch  in  diameter  and  having  a  gauge 
length  of  not  less  than  four  times  the  diameter  (Test  Piece  F, 
see  Appendix,  page  27)  shall  be  used,  and  tested  to  the  requirements 
for  bars  of  2^  inches  diameter  or  side.  15 


The  rolled  surface  of  the  Iron  wher- 
ever practicable,  shall  be  retained  on  two 
opposite  sides  of  the  test  piece,  but  in  the 
case  of  Bars  having  diameters  or  sides  not 
exceeding  2|-  inches,  and  the  specimens 
from  Billets,  Blooms  and  Bars  obtained  in 
the  manner  above  referred  to,  the  material 

may  be  reduced  by  turning.  For  bars  having  diameters  or  sides 
above  2\  inches  the  test  piece  may,  at  the  option  of  the  maker,  be 
taken  from  the  position  shown  in  the  sketches. 


20 


25 


Should  a  tensile  test  piece  break  outside  the  middle  half  of  its 
gauge  length,  the  test  may,  at  the  Maker's  option,  be  discarded,  and 
another  test  be  made  of  the  same  plate  or  bar. 


Bend  Test  Pieces. 

10.     Bend  Test  Pieces  shall  be  sheared  or  cut  with  or  across    30 
the  grain  from  plates  and  lengthwise  from  Bars,  Angles  and  other 
Sections,  and  shall  be  not  less  than  i^;  inches  in  width  or  diameter 
as  the  case  may  be,  but  for  small  Round,    Square    or    Flat    Bars 
under  i  \  inches  in  width  or  diameter,  pieces  cut  from  the  bar  as 
rolled  may  be  used.     For  Bars,  Sections  or  pieces  over  2\  inches     35 
in  thickness  or  diameter,  and  not  exceeding'  16  square    inches   in 
sectional  area,  the  test  pieces  shall  be  machined  down  to  2^  inches 
square  or  diameter,  and,  at  the  option  of  the  Maker,  may  be  taken 
from  the  position  shown  in  the    sketches    attached    to    Clause    9. 
In  the  case  of  "half-worked"  material,  such  as  blooms  and  billets    ^jo 
and  of  pieces  of  finished  bar  iron  exceeding  16  square   inches    in 
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sectional  area  and  over  2h  inches  in  thickness,  the  test  pieces 
shall  be  provided  by  drawing  down  the  material  under  the  hammer 
or  by  rolling  in  a  hot  state  into  a  round  or  square  bar  of  suitable 
length,  having  a  diameter  or  side  measuring  2^  inches. 


Additional  Tests  before  Hejection.  5 

11.  Should  either  a  tensile  or  bend  test  fail  to  fulfil  the  test 
requirements,  and  the  Inspector  agrees  that  the  test  piece  does 
not  fairly  represent  the  quality  of  the  material,  two  duplicate 
specimens  may,  if  the  Maker  wishes,  be  tested,  and  if  the  results 
obtained  from  both  are  satisfactory,  the  quality  of  the  material  10 
shall  be  judged  therefrom  and  not  from  the  original  test  which 
failed.  If,  however,  either  of  the  duplicate  tests  fails,  the  material 
represented  should  be  rejected. 


Independent  Tests. 

12.  Although  fulfilling  the  mechanical  tests  of  the  Specifica-  15 
tion,  any  iron  which,  from  the  appearance  of  the  fracture  or 
behaviour  under  tests,  is  not  considered  by  the  Engineer  to  be 
in  accordance  with  the  Specification,  may  be  subjected  to  such 
further  proofs  as  the  Engineer  may  decide,  to  be  made  by  an 
independent  authority  to  be  mutually  agreed  upon.  The  expenses  20 
attendant  upon  such  independent  testing  shall  be  borne  by  the 
party  adjudged  to  be  in  the  wrong. 


Inspection. 

13.  The  Engineer,  the  Purchaser,  and  the  Inspector  shall  have 
free  access  to  the  works  of  the  Manufacturer  at  all  reasonable 
times ;  he  shall  be  at  liberty  to  inspect  the  manufacture  at  any 
stage  and  to  reject  any  material  that  does  not  conform  to  the 
terms  of  this  Specification. 


Testing  Facilities. 

ii.  The  Manufacturer  shall,  at  his  own  cost,  furnish  and  30 
prepare  the  necessary  test  pieces,  and  supply  labour  and  appliances 
for  such  testing  as  may  be  carried  out  on  his  premises  in  accord- 
ance with  this  Specification.  Failing  facilities  at  his  own  works 
for  making  the  presciibed  tests  the  Manufacturer  shall  bear  the 
cost  of  carrying  out  the  tests  elsewhere.  35 
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"BEST-YORKSHIRE." 

(bars,  billets,  blooms  and  plates.) 
Manufacture. 

15.  "  Best-Yorksliire  "  iron  shall  be  manufactured  by  a 
recognised  "  Best- Yorkshire  "  iron  firm.  5 

Tensile  Tests. 

16.  The  iron  dealt  with  under  this  grade  shall  comply  with 
the  tensile  tests  set  forth  in  Table  I. 

BARS,    billets    AND    BLOOMS. 
Numbep  of  Tensile  Tests.  10 

17.  One  tensile  test  shall  be  taken  from  every  three  tons 
or  portion  thereof  in  each  batch  of  any  order  presented  for 
inspection  in  the  case  of  material  over  i^  inches  in  thickness  or 
diameter. 

Two  tensile    tests    shall    be   taken    from    every    three  tons  or  15 
portion  thereof  in  each  batch  of  any  order  presented  for  inspection, 
in  the  case  of  material  of  i^  inches  in  thickness  or  diameter  and 
under,  except  that    in    the    case    of  lots    of   one    ton  or  less  one 
tensile  test  shall  be  accepted. 

Nicked  Bend  and  Fracture  Tests.  20 

18.  Test  pieces  provided  in  accordance  with  Clause  lo  shall 
be  lightly  and  evenly  nicked  on  one  side  with  a  sharp  cutting 
tool,  and  bent  back  at  this  point  through  an  angle  of  i8o  degrees 
by  pressure  in  a  press,  or  by  a  succession  of  light  blows,  when 
they  shall  show  a  fibrous  fracture  free  from  slag  or  dirt.  The  25 
same  test  pieces  when  nicked  all  round  and  broken  off  short  shall 
show  a  fine  uniform  crystalline  fracture. 

Cold  Bend  Tests. 

19.  Round,  Square  and  Flat  Bars: — For  Round  Bars  other 
than  Staybolt,  Rivet  and  Stud  Iron,  and  for  Square  and  Flat  Bars,   30 
test  pieces  under  2  inches    in    diameter  or  thickness,  provided  in 
accordance  with  Clause   10,  must  withstand    being    bent  cold    flat 

on  themselves  without  sign  of  fracture.  Test  pieces  2  inches  in 
diameter  or  thickness  and  up  to  2\  inches  inclusive  must  withstand 
being  bent  cold  through  an  angle  of  180  degrees  by  pressure,  or  35 
by  a  succession  of  light  blows,  over  a  round  bar  equal  in  diameter 
to  the  diameter  or  thickness  of  the  test  piece  without  showing 
signs  of  fracture  on  the  outside  of  the  bent  portion. 

Cold  Bend  Test  for  Staybolt,  Rivet  and  Stud  Iron. 

20.  Staybolt,   Rivet  and  Stud  Iron  : — A    piece   of  about    24   40 
inches  long  must  withstand  being  bent  cold  in  the  middle  through 
180  degrees  flat   on    itself,  and    then    being    bent    in    the   middle 
through  180  degrees  flat  on  itself  in  a  plane  at  a  right  angle  with 
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the  former    direction,  as  indicated  in  the  sketch,  without  showing 
signs  of  fracture  on  the  outside  of  the  bent  portions. 


Number   of  Bend   Tests. 

21.  One  cold  and  two  nicked  bend  tests,  and  two  fracture  tests, 
shall  be  taken  from  each  three  tons  of  material  or  portion  thereof  in 
each  batch  of  any  order  presented  for  inspection.  In  the  case  of 
Staybolt,  Rivet  and  Stud  Iron,  the  above  tests  shall  be  taken  from 
each  ton  of  material  or  portion  thereof  in  each  batch  of  any  order 
presented  for  inspection. 


10 


(This  Specif  cation  does  not  apply  to  Boilers.) 
Number   of  Tensile   Tests. 

22.  For  orders  containing  lo  plates  as  rolled  and  under,  not 
more  than  3  plates  as  rolled  shall  be  subjected  to  tensile  tests  ;  for 
over  10  and  up  to  30,  not  more  than  4  plates;  for  over  30  and     15 
up  to  50,  not  more  than  5  plates  ;  for  over  50  plates,   10  per  cent. 

In  no  case  shall  there  be  less  than  one  tensile  test  for  each  thickness 
of  plate  on  order,  however  small  the  quantity.  A  tensile  test  shall 
consist  of  one  with  and  one  across  the  grain. 

Cold   Bend   Tests.  20 

23.  Pieces  not  less  than  \\  inches  wide,  sheared  from  the  plates 
and  ground  on  the  edges,  must  withstand  being  bent  cold  to  the 
following  radius  and  the  ends  brought  together  without  showing  signs 
ot  fracture  : — 

With  the  Grain. — To  an  internal  radius  equal  to  the  thickness     25 

of  the  test  piece. 
Across  the  Grain. — To   an  internal  radius  equal  to  twice  the 
thickness  of  the  test  piece. 

Number    of  Bend   Tests. 

25.  One  cold  bend  test  shall  be  taken  from  suitable  strips  cut    30 
from  shearings  from  each  plate  as  rolled. 

GRADE   A. 

(bars,   billets  and  blooms  only.) 
Tensile    Tests. 

25.  The  iron  dealt  with  under  Grade  A  shall  comply  with  the     35 
tensile  tests  set  forth  in  Table  II. 

Number   of  Tensile   Tests. 

26.  One  tensile  test  shall  be  taken  from  every  three  tons  or 
portion  thereof  in  each  batch  of  any  order  presented  for  inspection 

in  the  case  of  material  over  \\  inches  in  thickness  or  diameter.  '^^ 
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Two  tensile  tests  shall  be  taken  from  every  three  tons  or  portion 
thereof  in  each  batch  of  any  order  presented  for  inspection  in  the 
case  of  material  i^inches  in  thickness  or  diameter  and  under,  except 
that  in  the  case  of  lots  of  one  ton  or  less  one  tensile  test  shall  be 
accepted.  5 

Nicked   Bend    Test. 

27.  Test  pieces  provided  in  accordance  with  Clause  10  shall  be 
lightly  and  evenly  nicked  on  one  side  with  a  sharp  cutting  tool,  and 
bent  back  at  this  point  through  an  angle  of  180  degrees  by  pressure 

in  a  press,   or  by  a  succession  of  light  blows.     They  shall  show  a    10 
clean  silky  fibre,  free  from  slag  or  dirt  or  any  coarse  crystalline  spots. 

Cold    Bend    Test. 

28.  Test  pieces  provided  in  accordance  with  Clause  10  must 
withstand   being   bent   cold   through   an  angle  of  180  degrees   by 
pressure,  or  by  a  succession  of  light  blows,  over  a  round  bar  equal    15 
in  diameter  to  the  diameter  or  thickness  of  the  test  piece,   without 
showing  signs  of  fracture  on  the  outside  of  the  bent  portion. 

Hot    Bend    Test. 

29.  A  test  piece,  provided  in  accordance  with  Clause   10,  and 
heated  to  a  bright  red  (1,700°  to   1,800"  Fahr.)    must    withstand,    20 
without  showing  signs  of  cracks  or  flaws,  being  bent  flat  on  itself  by 
pressure,  or  by   a   succession    of  light   blows,   without  hammering 
directly  on  the  bend. 

Quenching    Test. 

30.  A  test  piece,  provided  in  accordance  with  Clause  10,  25 
heated  to  a  yellow  heat  (1,900°  to  2,000°  Fahr.)  and  suddenly 
quenched  in  water  having  a  temperature  not  exceeding  90° 
Fahr.  must  withstand,  without  showing  cracks  or  flaws,  being  bent 
through  an  angle  of  180  degrees  over  a  bar  equal  in  diameter  to  the 
diameter  or  thickness  of  the  test  piece,  without  hammering  directly  30 
on  the  bend. 

Number    of    Bend    Tests. 

31.  One  hot,  one  cold,  and  two  nicked  bend  tests  and  one 
quenching  test  shall  be  taken  from  each  ton  of  material  or  portion 
thereof  in  each  batch  of  any  order  presented  for  inspection.  ^5 

Ram's    Horn    Test. 

32.  Specimens  of  the  bars  as  rolled  shall  be  punched  at  a  full 
red  heat  (1,500°  lo  1,600°  Fahr.),  with  a  punch  one-third  the 
diameter  or  width  of  the  bar,  at  a  distance  from  the  end  of  the  bar 
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equal  to  one  and  one  half  (i|)  times  the  diameter  or  width  (Fig.  i). 
The  hole  shall  then  be  drifted  out  to  one  and  one  quarter  (i|)  times 
the  diameter  or  width  of  the  bar  (Fig.  2).  The  end  of  the  bar  up  to 
the  l-.ole  shall  then  be  split,  and  the  ends  must  admit  of  turning  back 
without  fracture  (Fig.  3). 


10 


15 


20 


O 


Fig.  I.  Fig.  2.  Fig.  3. 

i\ny  extension  of  the  original  spht  or  indications  of  fracture, 
cracks,  or  flaws  developed  by  the  above  tests  will  be  sufficient  cause 
for  the  rejection  of  the  lot  represented  by  the  bar  tested. 
Number  of    Ram's    Horn    Tests. 

33.  One  Ram's  Horn  test  shall  be  taken  from  each  size  of  bar 

or  from  each  5  tons  of  material,  whichever  method  gives  the  smaller 

number  of  test  pieces. 

Welding    Test. 

34.  A  specimen  shall  be  worked  and  welded  in  the  smithy 
without  showing  sign  of  redshortness. 

Number  of  IVelding  Tests. 

35.  One  welding  test  shall  be  taken  from  each  size  of  bar  or 
from  each  5  tons  of  material,  whichever  method  gives  the  sm.aller 
number  of  test  pieces. 

GRADE   B. 

(bars,  billets,  blooms  and  plates.) 
Tensile  Tests. 

36.  The  iron  dealt  with  under  Grade  B  shall  comply  with 
the  tensile  tests  set  forth  in  Table  III. 

bars,  billets  and  blooms. 
Number  of  Tensile  Tests. 

37.  One  tensile  test  shall  be  taken  from  every  three  tons  or 
portion  thereof  in  each  batch  of  any  order  presented  for  inspection 
in  the  case  of  material  over  i^  inches  in  thickness  or  diameter. 

Two    tensile    tests  shall  be  taken    from  every   three  tons    or 

portion  thereof  in  each  batch  of  any  order  presented  for  inspection 

in  the  case  of  material  i^  inches  in  thickness  or  diameter  and  under, 

except  that,  in  the  case  of  lots  of  i  ton  or  less,  one  tensile  test  shall 

be  accepted.  35 

Nicked  Bend    Test. 

38.  Test  pieces  provided  in  accordance  with  Clause  10  shall 
be  lightly  and  evenly  nicked  on  one  side  with  a  sharp  cutting  tool, 


25 


30 
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and  bent  back  at  this  point  through  an  angle  of    180  degrees  by 

pressure  in  a  press,  or  by  a  succession  of  Hght  blows.  They  shall 

show  a  clean  fibrous  fracture,  free  from  slag  or  dirt  or  any  coarse 
crystalline  structure. 

Cold  Bend  Test.  ^ 

39.  Test  pieces  provided  in  accordance  with  Clause  10  must 
withstand  being  bent  cold  through  an  angle  of  180  degrees  by 
pressure,  or  by  a  succession  of  light  blows,  over  a  round  bar  equal 
in  diameter  to  li  times  the  diameter  or  thickness  of  the  test  piece 
without  showing  signs  of  fracture  on  the  outside  of  the  bent  portion.   10 

Hot  Bend  Test. 

50.     A  test  piece  provided  in  accordance  with  Clause  10  and 
heated  to  a  bright  red  (1,700°    to  1,800°    Fahr.)    must    withstand, 
without    showing    signs    of  cracks    or    flaws,    being    bent    flat    on 
itself   by    pressure   or   by    a   succession     of    light    blows,    without   15 
hammering  directly  on  the  bend. 

Quenching  Test. 

41.  A  test  piece,  provided  in  accordance  with  Clause  10, 
heated  to  a  yellow  heat  (1,900°  to  2,000°  Fahr.),  and  suddenly 
quenched  in  water  having  a  temperature  not  exceeding  90  degrees  20 
Fahr.,  must  \vithstand,  without  showing  cracks  or  flaws,  being  bent 
through  an  angle  of  180  degrees  over  a  bar  equal  in  diameter  to 
the  diameter  or  thickness  of  the  test  piece,  without  hammering  directly 
on  the  bend. 

Number  of  Bend  Tests.  25 

^12.  One  hot,  one  cold,  and  two  nicked  bend  tests  and  one 
quenching  test  shall  be  taken  from  each  ton  of  material  or  portion 
thereof  in  each  batch  of  any  order  presented  for  inspection. 

Ram's  Horn  Test. 

53.  Specimens  of  the  bars  as  rolled  shall  be  pimched  at  a  30 
full  red  heat  (1,500°  to  1,600°  Fahr.),  with  a  punch  one-third 
the  diameter  or  width  of  the  bar,  at  a  distance  from  the  end  of 
the  bar  equal  to  one  and  one  half  (ih)  times  the  diameter  or 
width  (Fig.  i).  The  hole  shall  then  be  drifted  out  to  one  and 
one  quarter  (i^)  times  the  diameter  or  width  of  the  bar  (Fig.  2).  35 
The  end  of  the  bar  up  to  the  hole  shall  then  be  split,  and  the 
ends  must  admit  of  turning  back  without  fracture  (Fig.  3). 


o 


Fig.  I.  Fir..  2.  Fir,.  3. 
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Any  extension  of  the  original  split  or  indications  of  fracture, 
cracks,  or  flaws  developed  by  the  above  tests  will  be  sufticient 
cause  for  the  rejection  of  the  lot  represented  by  the  bar  tested. 

Number  of  Rain's  Horn  Tests. 

55.     One  Ram's  Horn  test  shall  be  taken  from  each  size  of    5 
bar,  or  from  each   5  tons  of  material,  whichever  method  gives  the 
smaller  number  of  test  pieces. 

Welding  Test. 

55.  A  specimen  shall  be  worked  and  welded  in  the  smithy 
without  showing  signs  of  redshortness.  10 

Number  of  IVelding  Tests. 

56.  One  welding  test  shall  be  taken  from  each  size  of  bar, 
or  from  each  5  tons  of  material,  whichever  method  gives  the 
smaller  number  of  test  pieces. 

PLATES.  15 

Number  of  Tensile  Tests. 

57.  One  tensile  test  shall  be  taken  from  every  five  plates  as 

rolled.     A  tensile  test  shall  consist  of  one    with    and    one   across 

the  grain. 

Cold  Bend  Test.  20 

58.  Pieces  of  plate  must  withstand  being  bent  cold,  accord- 
ing to  thickness,  through  the  following  angles  without  showing 
signs  of  fracture  : — 


25 


All  bends  to  be  made  over  a  round  bar    of   not    more    than 
one  inch  in  diameter. 

Hot  Bend  Test. 

59.     Pieces  of  plate  one  inch  thick  and  under    heated   to    a  30 
bright    red  (1,700°  to   1,800°  Fahr.)    must   withstand    being    bent 
through  an  angle  of  125  degrees  with  the  grain,  and  100  degrees 
across  the  grain  without  showing  signs  of  fracture    over   a    round 
bar  of  not  more  than  one  inch  in  diameter. 

Number  of  Bend  Tests,  35 

50.     One  hot  and  one  cold  bend  test    shall    be   taken    from 
suitable  strips  cut  from  shearings  from  each  plate  as  rolled. 


Thickness  of  Plate  ... 

M      1     v's           V2 

%             ?4                    Vs  in. 

With  the  grain         

Across  the  grain       

80 
35 

58      {      42 
25      1       17 

32             25                  22  deg. 
13              10       .               8  deg. 
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GRADE   C. 

(bars  and   plates.) 

Tensile  Tests, 

SI.     The  iron  dealt  with  under  Grade  C  shall  comply  with  the 
tests  set  forth  in  Table  IV. 


Number  of  Tensile  Tests. 

52.  One  tensile  test  shall  be  taken  from  every  3  tons  or  portion 
thereof  in  each  batch  of  any  order  presented  for  inspection  in  the 
case  of  material  over  i^  inches  in  thickness  or  diameter.  ^0 

Two  tensile  tests  shall  be  taken  from  every  3  tons  or  portion 
thereof  in  each  batch  of  any  order  presented  for  inspection  in  the 
case  of  material  i|  inches  in  thickness  or  diameter  and  under, 
except  that,  in  the  case  of  lots  of  i  ton  or  less,  one  tensile  test  shall 
be  accepted.  15 

Nicked  Bend  Test, 

53.  Test  pieces  provided  in  accordance  with  Clause  10  shall 
be  lightly  and  evenly  nicked  on  one  side  with  a  sharp  cutting  tool, 
and  bent  back  at  this  point  through  an  angle  of  180  degrees  by 
pressure  in  a  press  or  by  a  succession  of  light  blows.  They  shall  20 
show  a  clean  fibrous  fracture,  free  from  slag  or  dirt  or  any  coarse 
crystalline  structure. 

Cold  Bend  Test. 

5i.  Test  pieces  provided  in  accordance  with  Clause  10  from 
all  round  or  square  bars,  and  flats  up  to  i^  inches  thick,  must  25 
withstand  being  bent  cold  through  an  angle  of  90  degrees  by 
pressure,  or  by  a  succession  of  light  blows  over  a  round  bar  equal 
in  diameter  to  i^  times  the  diameter  or  thickness  of  the  test 
piece  without  showing  signs  of  fracture  on  the  outside  of  the  bent 
portion.  Flats  over  i^  inches  thick  must  withstand  being  bent  30 
cold  through  an  angle  of  135  degrees  over  a  round  bar  equal  in 
diameter  to  twice  the  thickness  of  the  test  piece  without  showing 
signs  of  fracture  on  the  outside  of  the  bent  portion. 

Hot  Bend  Test. 

55.     A    test    piece    provided    in    accordance    with  Clause  10  35 
and  lieated  to   a  bright  red  (1,700°    to    1,800°    Fahr.)  must   with- 
stand, without     showing     signs     of   cracks    or    flaws,    being    bent 
flat  on  itself  by  pressure,  or  by  a  succession  of  light  blows  with- 
out hammering  directly  on  the  bend. 
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Number  of  Bend  Tests. 


56.  One  hot,  one  cold,  and  one  nicked  bend  test  .shall  be 
taken  from  each  ton  of  material  or  portion  thereof  in  each  batch 
of  any  order  presented  for  inspection. 


Number  of  Tensile  Tests. 

57.  One  tensile  test  shall  be  taken  'from  every  five  plates  as 
rolled.  A  tensile  test  shall  consist  of  one  with  and  one  across  the 
grain. 

Cold  Bend  Test. 

58.  Pieces  of  plate  must  withstand  being  bent  cold,  accord- 
ing to  thickness,  through  the  following  angles  without  showing 
signs  of  fracture  : — 


Thickness  of  Plate 

Vi 

?'s 

v.. 

?'« 

34 

■^s  in. 

With  the  grain         

Across  the  grain       

70 
30 

50 
20 

35 
15 

27 
12 

21 

10 

17  deg. 
7  deg. 

10 


15 


All  bends  to  be  made  over  a  round  bar    of   not    more    than 
one  inch  in  diameter. 

Hot  Bend  Test. 

59.     Pieces  of  plate  one  inch  thick  and    under    heated   to   a  20 
bright   red   (1,700°   to    1,800°    P^ahr.)    must    withstand   being  bent 
through  an  angle  of   125    degrees  with  the  grain  and    go  degrees 
across  the  grain,  without    showing    signs  of  fracture  over  a  round 
bar  of  not  more  than  one  inch  in  diameter. 


Number  of  Bend  Tests.  25 

60.     One  hot  and  one  cold  bend  test    shall    be    taken    from 
suitable  strips  cut  from  shearings  from  each  plate  as  rolled. 
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TABLE    I. 

TENSILE   TESTS    FOR    WROUGHT    IRON. 

"  BEST-YORKSHIRE." 


Minimum  Elongation 

Dimensions . 

Tensile 

per  cent. 

Minimum 
Contrac- 
tion of 

Minimum 
Yield 
Point 

1 

Section. 

Strength. 

Test  Piece  B.     Test  Piece  F. 

Area 

per  cent. 

Tons 

per  cent, 
of 

of 
Tensile 

—  j  per  sq.  m. 

As 

Turned 

As 

Tui-ned 

Original 

Strength. 

RoUed. 

Down.  Rolled. 

Down. 

Aiea. 

Diameters  or  Side 
up  to  ;  — 

« 

__^ , 

ROUNDS 

?8  in 

..     22  to  25 

27 

—          — 

— 

54 

56 

AND 

"Ac  in 

..     22  to  25 

28 

—          — 

— 

54 

56 

SQUARES. 

84  in 

..     21  to  24 

29 

1      __ 

— 

54 

56 

lin 

..     21  to  231/2 

29 

27     1      — 

_ 

54 

56 

11.4  ins. 

..     21  to  23y2 

29 

27 

38 

36 

53 

55 

IV2  ins. 

..     21  to  23^2 

29 

27 

36 

34 

51 

56 

2  ins 

..     21  to  231/2 

_ 

26 

_ 

33 

48 

56 

2y2  ins. 

..     21  to  231/, 

— 

25 

— 

30 

45 

50 

Sins.    ... 

..     21  to  231/0 

— 

24 

— 

28 

43 

50 

5V2  ins. 

..     21to23y2 

_ 

23 

— 

27 

42 

50 

4  ins 

..     21  to  23y2 

— 

22    j      — 

26 

41 

50 

Test  Piece  A. 

FLATS. 

NOTE. 

4  ins.  wide  and  unde 
tested   as   rolled 

r, 

or 

Flats     over    1 

machined  toll/^ir 

s. 

inch  thick 

wide 

shall   comply 

X     under    '/lo     i 

n.  ! 

■with  the  tests 

thick 

..     21  to  24 

24 

_ 

40 

50 

applicable   to 

a  square  bar 

having  a  side 

equal   to   the 

Ditto    X     "jio    ill. 

to 

mean    of   the 

under  V^  in.  thick 

..     21  to  24 

25 

42 

50 

two   adjacent 

, 

sides   of    the 

Ditto   X   1,4  in.  thi 

:k 

Flat. 

and  over  up  to  1  i 

n.- 

thick  inclusive 

..     21  to  24 

26 

44 

50 

Over    4     ins.     wid 

e, 

tested   as  rolled 

or 

machined  to  ll,j  ir 

s. 

wide. 

1 

X  \<t  in.  thick  ai 

id  i 

under 

..     21  to  24 

24 

40 

50 

Ditto  X    over  V2  i 

1 
n.  1 

thick     up     to    ar 

id  1 

including  1  in.  thic 

k.    21  to  24 

25 

42 

50 

ANGLES  AND 

Vi  in.  thick  and  und 

er     21  to  24 

24 

40 

50 

TEES. 

Over  Yi  in.  thick 

..     21  to  24 

24 

40 

50 

PLATES. 

With  the  grain. 

1/4  in.  to  I'n  in,  thick 

21  to  24 

17 

_ 

— 

Across  the 

! 

grain. 

14  in.  to  %  in.  thick 

20  mini- 
mum. 

12 

— 

1    TON  =  2,240    Las. 
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TABLE     II. 

TENSILE    TESTS     FOR    WROUGHT    IRON. 

GRADE    A. 


Minimum  Elongat 

on 

Minimum 

per  cent. 

Contrac- 

Dimensions. 

Tensile 

tion  of 

Section, 

Strength, 
Tons 

Test  Piece  B. 

Test  Piece  F. 

Area 

per  cent. 

of 

~  p6r  s(j.  in. 

As 

Turned 

As 

Turned 

Original 
Area, 

RoUed. 

Down. 

Rolled. 

Down. 

Diameters  or  Sides 
.       up  to  :- 
%in 

ROUNDS 

21  to  25 

25 

_ 

_ 

_ 

50 

AND 

"/icin 

21  to  25 

25 

— 

— 

— 

50 

SQUARES. 

%  in 

21  to  25 

28 

— 

— 

— 

48 

1  in 

21  to  25 

28 

25 

_ 



47 

IVi  ins. 

21  10  24 

28 

25 

35 

33 

46 

iy2  ins. 

21  to  24 

28 

25 

34 

32 

46 

2  ins 

21  to  24 



24 



31 

43 

IVo  ins. 

20  to  24 

— 

23 

— 

28 

42 

3  ins 

20  to  24 

— 

22 

— 

26 

41 

31/2  ins. 

20  to  24 



21 



25 

40 

4  ins 

20  to  24 

— 

20 

— 

24 

38 

Test  Piece  A. 

FLATS. 

NOTE. 

4  ins.  wide  and  under 
tested   as   rolled  or 

Flats     over     1 

machined  tol^iins 

inch  thick 

wide 

shall    comply 

X     under    ^io    in 

with  the  tests 

thick            

21  to  24 

22 

36 

applicable    to 

a  square  bar 

having  a  side 

equal   to   the 

mean  of  two 

Ditto    X    %o   in.    to 

adjacent  sides 

under  %  in.  thick.. 

21  to  24 

23 

33 

of  the  Flat. 

Ditto   X    Yj  in.  thick 
and  oyer  up  to  1  in 

thick  inclusive 

21  to  24 

24 

40 

Over    4     ins.      wide, 

tested    as  rolled  or 

machined  to  IVo  ins. 

wide. 

X  Va  in.  thick  anc 

under           

21  to  24 

22 

36 

Ditto   X   over   V2    in- 

thick     up    to     anc 

including  1  in.  thick 

21  to  24 

23 

38 

ANGLES, 

TEES,    AND 

Yn  in.  thick  and  under 

21  to  24 

18 

■     27 

CHANNELS. 

Over  Vi  in.  thick      ... 

21  to  24 

20 

29 

note:      1     TON    =     2,240    LBS. 
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TABLE    III. 

TENSILE  TESTS  FOR  WROUGHT  IRON. 

GRADE    B. 


Dimensions. 


Section. 


ROUNDS 

AND 

SQUARES. 


Diameters  or  Sides 
up  to :  — 


Tensile 
Strength, 

Tons 
persq.  in. 


"lo.in. 
'^i  in. 

1  in.... 
11/4  ins. 
V/i  ins. 

2  ins. 
2V2  ins. 

3  ins. 

31/2  ins. 

4  ins. 


21  to  25 
21  to  25 
21  to  25 

21  to  25 
21  to  2b 
21  to  25 

i  21  to  25 
'  20  to  24 
I  20  to  24 

20  to  24 
20  to  24 


4  ins.  wide  and  under,  tested  as 
rolled  or  machined  to  1^2  ins. 
wide 
X  under  ^io  in.  thick 


Flats     over     1  1 
inch  thick 
shall   comply 
with  the  tests 
applicable   to 
a   square  bar 
having  a  side 
equal   to   the  | 
mean   of   the  | 
two  adjacent 
sides   of   the 
Flat. 


Ditto  X  "/lo  in.  to  under  V2  in. 
thick        


Ditto  X  %  in.  thick  and  over  up 
to  1  in.  thick  inclusive 


Over  4  ins.  wide,  tested  as  rolled 
or  machined  to  1%  ins.  wide 
X  y^  in.  thick  and  under 


Ditto  X  over  %  in.  thick  up  to 
and  including  1  in.  thick 


21  to  24 


21  to  24 


21  to  24 


21  to  24 


21  to  24 


Minimum  Elongation 
per  cent. 


Test  Piece  B. 


As 
Rolled. 


ANGLES,  V2  in.  thick  and  under 

TEES    AND 
CHANNELS. 

Over  V-!  ill.  thick  ... 


21  to  24 


With  the 
grain. 


Vi  in.  to  %  in.  thick 


^'i  in.  to  Ts  '"•  thick 


Across         I  Vi  ill.  to  'Js  in.  thick 
the  grain. 

'•Yl  in.  to  ~H  in.  tliick 


...  !  20  to  24 

...  '  20  to  24 

...  17  to  21 

...  17  to  21 


Turned 
Down. 


Test  Piece  F. 


As 
Rolled, 


Turned 
Down, 


Test  Piece  A. 


20 


Minimum 
Contrac- 
tion of 
Area 
per  cent. 

of 

Original 

Area. 


27 


29 


22 

24 


NOTE  :       1    TON  =:  2,240    LBS. 
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TABLE    IV. 

TENSILE    TESTS    FOR    WROUGHT    IRON. 

GRADE    C. 


Minimum  Elongat 

on 

per  cent. 

Dimensions. 

Tensile 

1 

Section. 

Strength, 

Tons 
persq.  in. 

Test  Piece  B.     Test  Piece  F. 

As 

Tumedi     As 

Turned 

Eolled. 

Down.  1  Rolled. 

Down. 

Diameters  or  Sides 

up  to:  — 

ROUNDS 

%  in.           

21  to  25 

18 

— 

— 

' — 

AND 

%(■,  ill 

21  to  25 

18 

— 

— 

— 

SQUARES. 

%  in- 

•■ 

21  to  25 

22 

— 

— 

— 

lin 

^ 

21  to  25 

22 

19 

_ 

_ 

m  ins 

21  to  25 

22 

19 

26 

23 

lyoins 

21  to  25 

21 

18 

25 

22 

2  ins 

. 

21  to  25 



17 

_ 

21 

2y2ins 

20  to  24 

— 

16 

— 

20 

3  ins.           

•  • 

20  to  24 

— 

15 

— 

19 

SVs  ins 

20  to  24 

— 

14 

_ 

17 

4  ins. 

20  to  24 

— 

13 

— 

15 

Test  Piece  A, 

FLATS. 

NOTE. 

4  ins.  wide  and  under,  tested 
rolled  or  machined  to  ly^  in 

as 
s. 

Flats     over     1 

wide 

inch   thick 

X   under  !>io  in.  thick 

21  to  25 

14 

shall    comply 

with  the  tests 

applicable    to 

Ditto   X   Yia  '"•  to  under  l^  i 

n. 

a   square  bar 

thick       ...        

21  to  25 

15 

' 

having  a  side 

equal   to   the 

mean    of  the 

Ditto   X    1^  in.  thick  and   ov 

er 

two  adjacent 

up  to  1  in.  thick  inclusive 

20  to  24 

16 

sides   of    the 

Flat. 

Over  4  ins.  wide,  tested  as  rolle 
or  machined  to  li,^  ins.  wi( 

ie 

X  y^  in.  thick  and  under 

■' 

20  to  24 

J4 

Ditto    X   over   %   in.  thick    i 

'P 

to  and  including  1  in.  thick 

20  to  24 

15 

ANGLES, 

l/i  in.  thicl;  and  under 

21  to  25 

12 

TEES,    AND 

CHANNELS. 

Over  3,i  in.  thick 

20  to  24 

14 

PLATES. 

With  the 

14  in.  to  %  in,  thick    ... 

20  to  24 

8 

grain. 

%  in.  to  ~,'s  in.  thick    ... 

20  to  24 

8 

Across 

J/i  in.  to  ^j's  if-   thick    ... 

17  to  21 

3 

the  grain. 

3i  in.  to  ys  in.  thick    ... 

17  to  21 

3 

note:       1    TON     =    2.240    LBS. 
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TABLE     V. 


Conversion  Table. 

Tons. 

Pounds. 

Tons. 

Pounds. 

17 

38,080 

44 

98,560 

18 

40,320 

45 

100,800 

19 

42,560 

46 

103,040 

20 

44,800 

47 

105,280 

21 

47,040 

48 

107,520 

22 

49,280 

49 

109,760 

23 

51,520 

50 

112,000 

24 

53,760 

51 

114,240 

25 

56,000 

52 

116,480 

26 

58,240 

53 

118,720 

27 

60,480 

54 

120,960 

28 

62,720 

55 

123,200 

29 

64,960 

56 

125,440 

30 

67,200 

57 

127,680 

31 

69,440 

58 

129,920 

32 

71,680 

59 

132,160 

33 

73,920 

60 

134,400 

34 

76,160 

61 

136,640 

35 

78,400 

62 

138,880 

36 

80,640 

63 

141,120 

37 

82,880 

64 

143,360 

38 

85,120 

65 

145,600 

39 

87,360 

66 

147,840 

40 

89,600 

67 

150,080 

41 

91,840 

68 

152,320 

42 

94,080 

69 

154,560 

43 

96,320 

70 

156,800 

2,240    LBS. 
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APPENDICES. 


FORMS 


OF 


BRITISH     STANDARD    TENSILE    TEST    PIECES. 
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APPENDIX. 

FORMS 

OF 

BRITISH    STANDARD    TENSILE    TEST    PIECES. 

TEST   PIECE     A, 




— — -^d 

...    J 

—4 — 

i^ 

t 

i 

,^—1     ■  1 

.1.. 

— ^— 

■ — i— 

1 
1 

^1    1 

1       1^ 

-,-1 

-J 

^— 

— -p  — 

T  — 

Gauge  Length  G  =  8  inches. 

Parallel  Length  p  to  be  not  less  than  9  inches. 

Total  Lensfth  t  =  About  18  inches. 


Thickness  of  Test  Piece. 

Maximum  Width  allowed. 

Over  1  in.  (0-875  '"•) 

Wi  =   lA  ins. 

f  in- 

(o"375  in-)  to  |  in.  (0-875  i"-) 

W2  =    2    ins. 

Under  -^  in.  (0-375  in.) 

W3  -   2h  ins. 

The  widths  of  the  test  pieces  for  plates  were  selected  to  comply 
with  the  two  following  conditions,  (i)  As  the  great  bulk  of  plates 
to  be  tested  are  from  i;  inch  to  J  inch  thick,  it  was  desirable  for 
the  sake  of  convenience  that  the  test  pieces  for  such  plates  should 
be  of  uniform  width,  and,  in  accordance  with  very  general  practice, 
a  width  of  2  inches  was  selected.  (2)  With  a  test  piece  of  a 
given  form,  the  percentage  of  elongation  was  found  to  be  less  for 
thick  plates  than  for  thin  ones ;  with  steel  of  the  same  cjuality 
in  other  respects  it  was  desirable  therefore  to  choose  widths  of  test 
piece  which  would  be  slightly  in  favour  of  the  thicker  plates. 
This  is  secured  with  the  widths  selected  for  the  Standard  Test  piece 
of  form  A. 
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TEST  PIECE    B. 


Gauge  Length  g  to  be  not  less  than  8  times  the  diameter  d. 

With  enlarged  ends  : — Parallel  Length  p  to  be  not  less 

than  9  times  the  reduced  diameter  D- 

All  test  pieces  of  form  B  are  strictly  similar,  and  for  the  same 
material  give  the  same  percentage  of  elongation.  They  are  nearly 
similar  to  a  test  piece  of  form  A,  8  inches  in  gauge  length,  2 
inches  wide  and  t  inch  thick. 


TEST  PIECE    C. 


Gauge  Length  G  =  2  inches. 

Parallel  Length  p  to  be  not  less  than  2^  inches. 

Dia.  =  0*564  inch. 

Area  =  ^  sq.  inch. 


TEST  PIECE    D. 

I                                            f    [ 

— T^ 

11                                        ]    1 

1  L, : G 

L p 

Gauge  Length  G  =  3  inches. 

Parallel  Length  p  to  be  not  less  than  3I  inches. 

Dia.  =  0798  inch. 

Area  =  |  sq.  inch. 
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Gauge  Length  G  =  3I  inches. 
Parallel  Length  p  to  be  not  less  than  4  inches. 
Dia.  =  o"977  inch. 
Area  =  f  sq.  inch. 

Test  pieces  C,  D  and  E  were  arranged  to  meet  the  very 
common  practice  of  making  test  pieces  for  forgings,  axles,  tyres, 
etc.,  of  either  ^  square  inch  or  ^  square  inch  in  sectional  area.  With 
the  gauge  lengths  decided  upon,  these  three  forms  are  very  nearly 
similar,  and,  for  a  given  material,  give  very  approximately  the  same 
percentage  of  elongation.  Though  not  exactly,  they  are  approxi- 
mately similar  to  the  Standard  Test  Piece  F,  and  for  the  same 
material  give  a  nearly-identical,  but  slightly  greater,  percentage  of 
elongation. 

TEST  PIECE    F. 
(For  Test  Pieces  over  i  inch  diameter.) 


Gauge  Length  g  to  be  not  less  than  4  times  the  diameter  D- 

With  enlarged  ends  : — Parallel  Length  p  to  be  not  less  than  4^-  times 

the  reduced  diameter  D- 

In  some  testing  machines  it  was  found  inconvenient  to  use 
form  B  for  bars  of  over  i  inch  in  diameter,  and  form  F  of 
half  the  gauge  length  is  designed  to  meet  such  cases.  For  a  given 
material  the  percentage  of  elongation  with  Test  Piece  F  is  greater 
than  with  Test  Piece  B,  and  this  difference  is  provided  for  in  the 
British  Standard  Specifications. 

FORM   OF  ENDS. 

In   the  case  of  the  round   test  pieces  B,  C,  D,  E  and  F,  the 

form  of  the  ends  is  to  be  as  required  in  order  to  suit  the  various 
methods  employed  for  gripping  the  test  piece.  When  enlarged  ends 
are  used  the  length  of  the  parallel  portion  of  the  test  piece  must 
in  no  case  be  less  than  that  noted  on  the  diagrams. 
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on.    '..v     i'lofessor     W.    C.    UiNWIN, 
-   F.R.S'.      

6-1904.  Rolled  Sections  for  Struc- 
tural  Purposes,   Properties  of    ... 

7-1919.  Copper  Conductors,  Insu- 
lated .Annealed,  for  Electric 
Power  and  Light,  Dimensions  of... 

8  1904.  Tramway  Poles,  Specifica- 
tion for  Tubular  ...        

9-1909.  Railway  Rails,  Specification 
and  Sections  of  Bull  Head 

10-1904.  Pipe  Flanges,  Tables  of     ... 

11-1909.  Railway  Rails,  Specification 
and  Se.tions  of  Flat  liottom 

12-1915,  Portland  Cement,  Specifi- 
cation for 

13-1910.    Steel    for    Shipbuilding, 

.Specification   for   Structural... 

14-1907.  Steel  for  Marine  Boilers, 

Specification  for  .Structural     

15-1912.  Steel  for  Bridges,  etc.,  and 
(iei.eral    Building  Construction, 

Sp(  I  ifiz.'.tion  for  Sirucf.ir.'d     

16-1905.  Telegraph  Material,  Speci- 

ii'  .T.i.jn  for  ...         

18-1910.  Tensile  Test  Pieces,  Forms 

of 

21-1909.  Pipe   Threads    for    Iron   or 
Mc'l  pipes  and  Tubes,  Report  on  ... 

23  1905.  Trolley  Groove  and  Wire, 

Standards  for       ...         ...         

24-1911.  Railway     Rolling    Stock, 
.Specifications    for     Material     used 
in  the  Construction  <jf — 
Part  I.     Locomotive,  Carriage  and 

Wagon  A.\les         

,,    II.     Locomotive,  Carriage  and 

Wagon  Tyres 
„    III.   Laminated,      Volute     and 
Helical  Springs  and    Steel 
for  Laminated  Springs   ... 


Net. 

Post 
free. 

1/- 

1/2 

1/- 

1/3 

1/- 

1/2 

1/- 

1/3 

1/- 

1/2 

1/- 

1/2 

1/- 

1/3 

1/- 

1/2 

1/- 

1/4 

1/- 

12 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

\h 

1/3 

Gratis 

-12 

1/- 

1/2 

1/- 

1/2 

1/-      1/2 

1/-      1'2 

1/-      1/2 


Report 

No. 

24-PaPt  IV.   Steel  Forgings,  Blooms  and 

Castings       

,,    V.     Copper   Plates,   Rods  and 
Tubes  and  Brass  Tubes... 
,,  VI.     Steel  Plates,  Angles,  etc., 
and  Rivets    for    Locomo- 
tives,       Carriages       and 
Wagons 
27-19;06.  Limit  Gauges  for  Running 
Fits,  Report  on  Standard  Systems  of 

28-1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on        

29-1909.  Steel  Forgings  for  Marine 
Purposes,  Specification  for  Ingot  ... 

30-1907.  Steel  Castings  for  Marine 
Purposes,  Specification  for 

31-1910.  Steel  Conduits  for  Elec- 
trical Wiring,  Specification  for  ... 

32-1907.  Steel  Bars  for  use  in  Auto- 
matic Machines,  Specification  for 

35-1907.  Copper  Alloy  Bars  for  use  in 
Automatic  Machines,  Specification 
for 

37-1919.  Electricity  Meters,  Specifi- 
cation for 

40-1908.  Cast  Iron  Low  Pressure 
Heating    Pipes,    Specification    for 

Spi::;ot  and  Socket 

41-1908.  Cast  Iron  Flue  or  Smoke 
Pipes,  Specification  for  Spigot  and 
Socket       

42-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating   ...         ...         ...         ...         ... 

43-1909.  Boiler  Tubes,  Specification 
for  Charcoal  Iron  Lap-welded 

44-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

45-1917.  Sparking  Plugs  (for  Internal 
Combustion  Ln:.;ines),  Report  on 
r)in\ensions  for  ... 

46-1909.  Keys  and  Keyways,  Speci- 
fication for  ...        

47-1919.  Steel  Fishplates  for  Rull 
Head  and  Flat  Bottom  Railway  Kails, 
Specification  and    Sections  of 

48-1909.  Wrought  Iron  of  Smithing 
(..duality  for  Shipbuilding  (Grade  IJ), 
Specification  for  


Net 

Post 
free 

1/- 

m 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1'2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/2 

1/- 

1/3 

1/- 

1/2 

LIST    OF     PUBLICATIONS— <:<?«tf»«i»<^. 


50  1910.  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26) 1/-      1/3 

51-1913.  Wrougiit  Iron  for  use  in 
Kaihvay  Rolling  Stock  ("Best- York- 
shire" and  Grades  A,  B  and  C), 
Specification  for  1/-      1/2 

S3  1913.  Boiler  Tubes  for  Locomotive 
Boilers,  Specification  for  Cold  Drawn 
Weldless  Steel 1/-      1/2 

64-1911.  Screw  Threads,  Nuts  and 
Bolt  Heads  for  use  in  Automobile 

Construction,  Report  on  1/-       1/2 

55-1911.  Copper  and  Bronze  Wire, 

Report  on  Hard  Drawn  1/-      1/3 

56-1911.  Yield    Point    and   Elastic 

Limit,  Definitions  of Gratis.  -/2 

57-1911.  Small   Screws,   Report  on 

Heads  for  1/-      1/2 

53  1912.  Cast  Iron  Soil  Pipes,  Speci- 
fication for  Spigot  ana  socket         ...      1/-      1/2 

59-1912.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),  Specification  for  Spigot 
and  Socket  1/-      1/2 

61-1913.  Copper  Tubes  and  their 
Screw  Threads  (primarily  for 
domestic  and  similar  work),  Specifi- 
cation for 1/-      1/2 

62-1913.     Marine     Boiler     Stays, 

Screwing  for Gratis.  -/2 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of     ...      1/-      1/2 

64  1913.  Fishbolts    and     Nuts    for 

Railway  Rails,  Specification  for      ...      1/-       1/2 

65-1914.  Salt-Glazed  Ware  Pipes, 

Specification  for...         1/-      1/2 

66-1914.  Copper- Alloy  Three-Plece 

Unions  (for  Low  and  Medium 
Pressure    Screwed     Copper    Tubes), 

Specification  for ...         ...         1/-      12 

67-1914.  Ceiling  Roses,  Specification 

for  Two-  and  Three-Plate     1/-      1/2 

68-1914.  Steel     Conductor     Rails, 

Method  of  Specifying  the  Resist- 
ance of 1/-      1/2 

69-1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     1/-      1/2 

70-1915.  Pneumatic  Tyre  Rims  for 
.'Vutomobiles,  Motor  Cycles  and 
Cycles,  Report  on         1/-       1/2 

71-1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 
for  Automobiles,  Report  on  Dimen- 
sions of    1/-      1/2 

72-1917.    Electrical  Machinery, 

British  Standardisation  Rules  for     ...       1/-       1/2 

73-1915.    Wall  Plugs  and  Sockets, 

Specification  for 1/-       1/2 

74-1917.  Charging  Plug  and  Socket, 
for  Vehicles  Propelled  by  IClectric 
Secondary  Batteries,  Specification  for       1/-       1/2 

75-1916.    Steels  for   Automobiles, 

Specification  for  Wrought    1/-      1/2 


1- 

12 

1;- 

1/2 

1/- 

12 

1/- 

12 

1- 

1/2 

1- 

1/2 

1/- 

12 

1/- 

12 

76-1916.  Tars,  Pitches,  Bitumens 
and  Asphalts  when  used  for  Road 
Purposes,  Report  on  Nomenclature 

of  and    Specifications   for    Tar    and 

Pitch   for  Road   Purposes      I/-       l:i 

77-1916.  Electrical  Pressures  for 
New  Systems  and  Installations 

(Low  and  Medium  Pressures)         ...  Gratis    -/2 

78-1917.  Cast  Iron  Pipes  and  Special 
Castings  for  Water,  GaS  and 
Sewage,  Specification  for    ... 

80-1917.  Magnetos  for  Automobile 
Purposes,  Report  on  Dimensions  of 

81-1919.  Instrument  Trans- 
formers, Specification  for 

82-1919.  Starters  for  Electric 
Motors,  Specification  for     

83-April,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standard  of 
Reference  for     ...         ...       1  -       1/2 

84-1918.  Screw  Threads  (British 
Standard  Fine),  and  their  Toler- 
ances (.Superseding  parts  of  Reports 
Xos.  20  and  33), Report  on     

86-1919.  Magnetos  for  Aircraft 
Purposes,  Report  on  Dimensions  of 

87-1919.    Airscrew  Hubs,  Report  on 

Dimensions  for  ...         ...         

88-1919.  Electric  Cut-Outs  .  (Low 
Pressure,  Type  O),  Specification  for 

89-1919.  Indicating  Ammeters, 
Voltmeters,  Wattmeters,  Fre- 
quency and  Power-Factor 
Meters,    Specification    for 1-      1 '2 

90-1919.  Recording  (Graphic) 
Ammeters,  Voltmeters  and 
Wattmeters,    Specification    for    ..       1/-      1/2 

103-1919.  Falling  Weight  Testing 
Machines  for  Rails,  Specification 
for 

104-1919.  Light  Flat  Bottom  Rail- 
way    Rails     and     Fishplates, 

Sections  of 
107-1919.    Rolled  Sections  for  Mag- 
net Steel,  Stand.ird  for  

INTERIM     REPORTS. 

C.L.  2582.  Ball  Journal  Bearings 
for  Automobiles,  Interim  Report 
on  Sizes  of  Single  Row Gratis    -/2 

C.L.  3750.  French  Metric  Screw 
Threads  for  Aircraft  Purposes, 
Interim  Report  on        -/6      -/8 

C.L.  7170.  Screw  Threads,  British 
Standard  Whitworth  and  their 

Tolerances    (Superseding     Reports 
Nos.  20 and  3S),  Interim  Report  on  ...       1'-      12 
C.L.  7270.  Screw  Threads,  British 
Standard  Whitworth  and  their 

Tolerances     (superseding    Nos.    20 

and  3S),  Interim  Report  on  ...         ...       1-       12 

C.L.  7271.  Screw  Threads,  British 
Association,  with  Tolerances  for 
sizes  Nos.  o  to  15  B..\.  (Superseding 
No.  20),  Interim  Report  on  ...         ...      1/-      19 


Gratis 

-2 

l- 

1/2 

1- 

12 

PsiirrsD  ST 
WATKEtow  ft  Sons  Limitud,  49,  Pakliambkt  Stbf.et, 

WtSTMIKSTES,  S.W.  1. 


